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GOLF CLUB AND METHOD FOR MAKING IT 

BACKGROUND OF THE INVENTION 

This invention relates generally to golf clubs and to methods for making 
them and, more particularly, to golf clubs and related methods in which the club head 
incorporates an added weight component to provide the head with a desired weight. 

One important parameter of golf clubs is the weight of their heads. The 
weight of the head must be carefully controlled, not only to meet the particular needs 
of the individual golfer using the club, but also to combine with the golfer's other clubs 
to form a matched set. Golf club manufacturers, therefore, customarily weigh each 
club head during the manufacturing process and add one or more components of 
precise weight so as to adjust the club head's weight to a desired overall value. 

The added components for adjusting the club head's weight have taken 
many different forms. One common form, which has been used with metal wood-type 
golf club heads, is a material such as epoxy that is added in selected amounts to the 
club head's hollow cavity. Although this use of epoxy has been generally effective in 
correcting for weight variances in golf club heads, negative side effects can result. For 
example, the epoxy can affix to the inner surface of the club head's ball-striking face, 
which can have adverse effects, such as lowering the face's coefficient of restitution. 
Also, pooling of the epoxy can displace the club's center of gravity, and can affect the 
club head's sound at ball impact, in an indeterminate way. 

Another common form for the added weight component has been a 
metallic plug installed into the hollow shaft of the club, where it joins to the club 
head's hosel. Such weight plugs also have been formed of alternative materials such as 
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metallic powder dispersed within a compressible binder and housed within a sheath. 
Although generally effective in providing the club head with the desired weight, such 
metallic plugs sometimes can loosen and cause undesired rattling during the club's use. 
Also, if the need ever arises to replace the club's shaft, the weight will necessarily be 
removed and an equivalent weight might not be installed in its place. 

It should therefore be appreciated that there is a need for an improved 
golf club head, and method for making it, in which the head's weight can be tailored to 
a precisely selected value, without adversely affecting important parameters such as 
the club head's coefficient of restitution or center of gravity, and without being 
susceptible to loosening during use or removal when the club's shaft is replaced. The 
present invention fulfills this need and provides further related advantages. 

SUMMARY OF THE INVENTION 

The present invention resides in an improved golf club, and in a method 
for making it, in which the weight of the club head is tailored to a precisely selected 
value without adversely affecting club head parameters such as coefficient of 
restitution or center of gravity, and without being susceptible to loosening during use 
or removal when the club's shaft is replaced. The golf club head has a heel, a toe, and 
a ball-striking face, with the heel including a hosel that defines a generally cylindrical 
cavity. A hosel plug, of selected weight, is installed into a lower portion of the hosel 
cavity, and a shaft is installed into an upper portion of the hosel cavity, at a location 
above the hosel plug. The hosel plug comprises a mixture of a metallic powder and a 
compliant polymeric material, in prescribed relative proportions, and it is sized to fit 
snugly into the lower portion of the hosel cavity, where it is secured in place by 
compression of its compliant polymeric material. 



LA:LJM\OTHER\EKM\702701 79.3 
051401 



-2- 



EKM-80279 



The hosel plug is selected from a plurality of hosel plugs, all having 
substantially the same size and shape, but each having a different proportion of the 
metallic powder and the compliant polymeric material so as to have a different weight. 
The particular hosel plug is selected so that its weight will provide the golf club head 
with the desired total weight. 

In its preferred form, the group of hosel plugs range in mass from about 
0.5 g to at least about 6.5 g. This constitutes from about 0.25 % to at least about 3.25 
% of the club head f s total weight. The metallic powder of each hosel plug preferably 
includes a dense metallic material such as tungsten, and the compliant polymeric 
material of the plug preferably includes a compressible polymeric material such as 
nylon. When these materials are used, the desired weight range can be provided by 
varying the weight proportion of tungsten between about 0 % for the lightest plug and 
about 96 % for the heaviest plug. 

In one preferred form of the invention, the hosel cavity includes a lower 
cylindrical cavity having a first diameter and an upper cylindrical cavity having a 
second diameter, larger than the first diameter. The hosel plug has a substantially 
cylindrical shape sized to fit snugly within the hosel's lower cylindrical cavity, and the 
lower end of the shaft has a substantially cylindrical shape sized to fit within the 
hosel's upper cylindrical cavity. When the metallic material incorporated into the 
hosel plug is tungsten, the hosel's lower cylindrical cavity preferably has a diameter 
about 8.5 mm and a length of about 10 mm, and the hosel's upper cylindrical cavity 
preferably has a diameter of about 9 mm and a length of about 25 mm. Of course, if a 
metallic material other than tungsten is used, the preferred dimensions will change 
correspondingly. 
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Other features and advantages of the invention should become apparent 
from the following description of the preferred embodiment, taken in conjunction with 
the accompanying drawings, which illustrate, by way of example, the principles of the 
invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a front elevational view of a metal wood-type golf club 
constructed in accordance with the invention, showing the golf club's head and the 
lower portion of the golf club's shaft. 

FIG. 2 is a fragmentary front sectional view of the golf club of FIG. 1, 
showing the golf club's hosel plug and shaft in their installed positions in the club 
head's hosel. 

FIG. 3 is an exploded sectional view of the components of the golf club 
depicted in FIG. 2. 

FIG. 4 is an enlarged perspective view of the hosel plug of the golf club 

of FIG. 1. 

DESCRIPTION OF THE PREFERRED EMBODIMENT 

With reference now to the illustrative drawings, and particularly to 
FIGS. 1-3, there is shown a metal wood-type golf club 10 having a hollow club head 
12 that is specially weighted to a desired value. The club head is manufactured by any 
of a number of suitable techniques. For example, the head can include a main body 14 
and a face plate 16, which are formed separately and then joined together by suitable 
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means, such as welding. The main body defines a sole 18, a crown 20, a toe 22, and a 
heel 24, which cooperate to define an opening sized to match the peripheral shape of 
the face plate. The main body can be formed by any suitable means, such as casting, 
and the face plate likewise can be formed by any suitable means, such as cold forming 
a rolled sheet. 

A hosel 26 located at the heel 24 of the club head's main body 14 defines 
an elongated cavity 28 for receiving the lower end of a shaft 30. This cavity includes a 
lower cylindrical portion 32a and an aligned upper cylindrical portion 32b. An 
upward-facing annular ledge 34 thereby is defined between the lower and upper 
cylindrical portions. 

Before the shaft 30 is installed into the hosel cavity 28, the club head 12 
is assembled by joining together the face plate 16 and the main body 14, e.g., by 
welding. At this time, manufacturing tolerances can cause the club head's weight to 
vary within a limited range. Generally, it is desired to adjust this variable weight to a 
more precise value, which is selected to match the needs of the particular golfer who 
will be using the club 10. 

In accordance with the invention, the weight of the club head 12 is 
adjusted to the desired value by installing a special hosel plug 36 into the lower 
cylindrical portion 32a of the hosel cavity 28. The hosel plug is selected from a group 
of several plugs, which range in mass between the minimum and maximum values that 
might be required to bring the combined head/plug weight to the desired value. 
Typically, a suitable range of values will be from about 0.5 g to about 6.5 g. The 
particular plug to be selected is determined simply by weighing the head and 
subtracting that value from the desired club head weight. 
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All of the hosel plugs 36 in the group of plugs have substantially the 
same shape and dimensions, which preferably corresponds to the size of the lower 
cylindrical portion 32a of the hosel cavity 28. Such a plug is depicted in detail in FIG. 
4. Different weights for the individual plugs are provided by varying the plugs 1 
compositions. 

Each hosel plug 36 preferably is formed of a mixture of a metallic 
powder and a compressible non-metallic material, in prescribed relative proportions. 
Preferably, the metallic powder is composed of a dense metal such as tungsten, and the 
compressible non-metallic material is composed of a compliant polymeric material 
such as nylon. The compliant polymeric material functions to hold the metallic 
powder particles together to form a cohesive unit. 

A range of weights for the group of hosel plugs is provided by varying 
the relative proportions of the metallic powder and the compliant polymeric material in 
each. The lightest plug can incorporate as little as 0 % tungsten, and the heaviest plug 
can incorporate as much as 96 % tungsten, with the balance in each case being nylon. 
By way of example, the combinations set forth in Table 1 can be provided. 
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TABLE 1 



Hosel Plug No. 


Mass (g) 


Density (g/cc) 


0 


0.5 


1.0 


1 


1.5 


2.7 


2 


2.5 


4.3 


3 


3.5 


6.0 


4 


4.5 


7.6 


5 


5.5 


9.3 


6 


6.5 


11.0 



In use, the selected hosel plug 36 is installed into the club head 12 
simply by inserting it into the cavity 28 of the hosel 26, where it fits snugly into the 
cavity's lower cylindrical portion 32a. A bevel 38 at the plug's lower end facilitates 
this insertion. In the plug's installed position, the compliant polymeric material is 
slightly compressed, to secure the plug in place by an interference fit. The upper end 
of the plug projects slightly above the ledge 34 defined between the cavity's lower and 
upper cylindrical portions 32a and 32b, respectively. 

When the golf club 10 is constructed using hosel plugs 36 selected from 
the group of plugs specified in Table 1, the plugs are cylindrical, with a diameter of 
about 8.5 mm and a length of about 10.5 mm. In that case, the lower cylindrical 
portion 32a of the hosel cavity 28 has a diameter of 8.5 mm and a length of 10 mm, 
and the upper cylindrical portion 32b of the cavity has a diameter of 9. 1 mm and a 
length of about 27 mm. Of course, if the hosel plug incorporates a metallic material 
other than tungsten, e.g., iron, the preferred dimensions for the plug and for the lower 
and upper cylindrical portions will change correspondingly. In an alternative 
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configuration, the cavity ! s lower and upper cylindrical portions could have the same 
diameters. 

After the selected hosel plug 36 has been installed into the hosel cavity 
28, the shaft 30 is installed above it. The lower end of the shaft is generally 
cylindrical, with a diameter that matches the diameter of the cavity's upper cylindrical 
portion 32b. Before installing the shaft, a ferrule 40 is attached to the shaft's lower end 
by an interference fit. The ferrule is positioned such that about 25 mm of the shaft 
projects below it. A suitable adhesive material, e.g., epoxy, then is injected into the 
hosel cavity, and the end of the lower end of the shaft is inserted into the cavity until 
the ferrule's lower end abuts against the upper end of the hosel 26. A slight gap 
remains between the lower end of the shaft and the upper end of the plug, such gap 
being filled with the adhesive material. The lower end of the shaft preferably is 
plugged, to prevent the adhesive material from entering the shaft during the installation 
procedure. 

The hosel plugs 36 can be conveniently formed by mixing together 
tungsten powder and nylon, in their prescribed relative proportions, and then melting 
the mixture and extruding it into elongated rods. These rods then are chopped into 
smaller pieces and delivered to an injection molding machine, to produce plugs having 
the desired size and shape. 

It should be appreciated from the foregoing description that the present 
invention provides an improved golf club, wherein a desired weight for the club's head 
can be precisely controlled. The desired head weight is provided by selecting one 
hosel plug from a group of such plugs having identical sizes but a range of weights, 
and by then installing the selected plug into a lower portion of a cavity defined in the 
club head's hosel. The shaft then is inserted into an upper portion of the hosel cavity, 
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above the hosel plug. The plug is configured to have little effect on important club 
head parameters such as coefficient of restitution and center of gravity. The plug also 
is configured to remain in its installed position even if the club's shaft is removed and 
replaced. This is an important advantage, because shafts frequently need to be 
replaced due to damage or due to the golfer's desire to substitute a shaft having a 
different flex. The invention allows this replacement to be performed conveniently 
without affecting the club head's weight. The invention is applicable to golf clubs of 
all kinds, including metal woods, irons and putters. 

Although the invention has been disclosed with reference only to the 
presently preferred embodiment, those skilled in the art will appreciate that various 
modifications can be made with departing from the invention. Accordingly, the 
invention is limited only by the following claims. 
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